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1. Background 
The driver is the most commonly reported factor contributing to death and injury on the roads (Sabey 
and Taylor, 1980; Department for Transport, 2008). Normally, people drive at speeds and with levels 
of attention such that they are able to cope with the demands of the driving task and thus generally 
drive with a safety margin as opposed to driving at the limits of control (Fuller, 2005). However, 
drivers' increased speed and/or reduction in capability (e.g. through tiredness, drink, drugs) may erode 
safety margins, compromise road safety and sometimes result in collisions. 
The adoption of safety margins by drivers can be considered in relation to stable human factors such 
as personality or in terms of more transient factors such as motivation, emotion and mood. In between 
stable and transient lie attitudes, which are relatively enduring but can be subject to change, albeit 
usually slowly and gradually unless a major event intervenes. Attitudes generally contain cognitive, 
affective and behavioural components and driver boredom may relate to all three of these. 
The most consistent personality trait in relation to driving appears to be sensation-seeking which is 
positively related to risky driving practices and demonstrates both gender and age differences, with 
young males (the most likely group to report high sensation seeking) posing the greatest threat to road 
safety (Roth et al., 2007; Schwebel et al., 2007; Waylen and McKenna, 2008; Dahlen et al., 2005; 
Sumer, 2003; Ulleberg and Rundmo, 2003; Iversen and Rundmo, 2002; Fernandes et al., 2007). 
Similarly, pro-speed attitudes, social norms and self-image as a fast driver have been shown to predict 
speeding behaviour or intentions (Paris and Van den Broucke, 2008; Conner et al., 2007; Elliott et al., 
2007; Warner and Aberg, 2006; Letirand and Delhomme, 2005). 
Safety margins can be reduced and road safety compromised when people either underestimate the 
demands of the driving task and/or overestimate their capability. These misperceptions are especially 
prevalent in young and inexperienced drivers (Underwood, 2007; McKenna et al., 2006; Rundmo and 
Iversen, 2004; Dorn and Barker, 2005). The role of passengers is also relevant to safety margins and 
generally, apart from young male drivers and peer group passengers, carrying passengers has a 
protective effect in terms of enhanced safety, perhaps due to the need to impress the passengers either 
of one's bravado or careful driving (Engstrom et al., 2008; Keall et al., 2004; Regan and Mitsopoulos, 
2003; Vollrath et al., 2002; Williams et al., 2007; Simons-Morton et al., 2005; Stradling, 2007; 
McKenna and Horswill, 2006; Musselwhite, 2006; Elliott et al., 2005; McKenna, 2005).  
Emotions are even more transient than motivation. Positive affects such as pleasure or thrill are related 
to risky driving behaviour or intentions, and negative affects such as worry or fear are related to safe 
driving behaviour or intentions (Taubman-Ben-Ari et al., 2008; Lawton et al., 2007; McKenna and 
Horswill, 2006; McKenna, 2005; Department for Transport, 2000; Lawton et al., 1997). For example, 
drivers may speed up when stressed or upset, slow down or speed inadvertently (Stradling, 2007; 
McKenna, 2005; Blincoe et al., 2006). Research into emotions has focussed largely on high-arousal 
mood states, leaving something of a research gap when addressing low-arousal mood states. Boredom 
may be considered to include or be related to the latter in terms of an under-stimulating environment, 
familiarity and a personally uninteresting environment (Davies and Parasuraman, 1982; Davies, 
Shackleton, and Parasuraman, 1983; Geiwitz, 1966; Hendrick, 1983; Fitts and Jones, 1961; Perkins 
and Hill, 1985). Other causes of boredom could include constraint and time-on-task (Geiwitz, 1966; 
Guest et al., 1978; Shackleton, 1981). If a driver is bored, this may result in a number of possible 
responses, including a search for stimulation or cognitive regression (Berlyne, 1960; Bryant and 
Zillman, 1984; London et al., 1972; Mikulas and Vodanovich, 1993; Dyer-Smith, 1992; Molstad, 
1986). Thus when there is boredom, safety margins may be compromised by a different category of 
driver than the young sensation-seeking males. 
The concept of flow has relevance to driving behaviour (Csíkszentmihályi, 1988 and 1990), where 
flow means the driver is fully immersed in their driving with some energised focus, akin to being 'in 
the zone' for sportspeople. Some of the features of flow include not only more focussed concentration, 
obtaining a balance between levels of ability and challenge, a sense of personal control but also a 
distorted sense of time, the ability to adjust to failure and the activity being intrinsically rewarding. 
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However this applies to where the skill level is matched by the challenge faced, and, where there is an 
imbalance or low levels of both challenge and skill, apathy, anxiety or boredom will result 
(Csíkszentmihályi, 1988, 1990). In contrast, boredom is the consequence of the challenge being less 
than the skill level, presumably leaving some skill unutilised, and this can mean reduced effectiveness 
in mental and physical capacity (Drory, 2006). Thus, in conditions where the challenge is low, less 
concentration and focus may be needed, the required level of personal control is reduced and the 
activity becomes less rewarding- so there is unlikely to be flow, and the motivation then becomes one 
of reducing boredom or increasing stimulus. The theory of flow raises questions in relation to drivers 
over- or under-estimating their level of skill or the level of challenge they face, as it may be possible 
for younger drivers especially to be in a flow state when in fact they are driving beyond their 
capability (Underwood, 2007; McKenna et al., 2006; Rundmo and Iversen, 2004; Dorn and Barker, 
2005). Similarly, there are implications for people changing their behaviour to increase the challenge 
in order to obtain a flow state (Berlyne, 1960; Bryant and Zillman, 1984; London et al., 1972; Mikulas 
and Vodanovich, 1993; Dyer-Smith, 1992; Molstad, 1986; Stradling, 2007; McKenna, 2005; Blincoe 
et al., 2006).  
To summarise, the way people drive and the degree of risk they pose on the roads is related to and 
often predicted by both stable and transient human factors. The stable human factors include learning, 
personality, age, gender, attitudes, social norms and self-image and the transient human factors include 
perception and capability, motivation and emotion, and interpersonal processes. However, there is a 
relative absence of research specifically investigating the nature of driver boredom, responses to it and 
its role in road safety.  
Derived from the literature, several aims and hypotheses are considered in this study. The overall aim 
is to establish whether driver boredom and related factors are related to preferences for speed on 
different roads. So the first hypothesis (H1) is an exploratory one suggesting that a driver boredom 
scale can in fact be broken down into a meaningful factor structure, including for example sensation-
seeking, under-stimulation, presence of distracters, perception of cognitive ability and making 
mistakes. Further, it is hypothesised that (as with sensation-seeking) driver boredom should show 
demographic differences by both age and gender (H2). It is also hypothesised that boredom factors 
will be related to the speed preferences of drivers on different road types, as they may seek to reduce 
boredom by increasing speed and therefore cognitive load (H3). A further hypothesis is that the 
boredom factors are related to annual mileage, years of driving experience and to driving offences 
(H4). 
2. Methodology 
A driver boredom questionnaire was compiled for drivers to complete. It was designed to measure: 
attitudes towards driving; the experience of driver boredom due to under-stimulation, constraint, 
familiarity, and time-on-task; driver susceptibility to cognitive failure and stimulation seeking. It 
comprised 49 statements using 7-point Likert scales ranging from strongly agree to strongly disagree. 
Seven items were adapted from other questionnaires: four from the Driver Inattention Scale (Kass et 
al., 2008), three from the Driver Behaviour Questionnaire (Parker et al., 1995) and one from the 
Cognitive Failures Questionnaire (Broadbent et al, 1982); the adaptations were necessary in order to 
adjust to current driving conditions or to anglicise words that UK drivers may not fully understand.  
The remaining 42 items were designed specifically for this study and a larger item pool was piloted 
several times in order to achieve a sensible number of comprehensible items (Oppenheim, 1994). The 
item order for these 49 statements was randomised in the electronic version of the questionnaire. The 
questionnaire also included four pictures of roads - one urban, one rural, one main road and a 
motorway. The four pictures were selected according to several criteria: whilst no data were available 
to validate these pictures, none of the roads pictured have any specific history for accidents or 
violations; they contained no vehicles in movement close by, no traffic jams or anything that might 
restrict driving speed on such a road, although the urban road picture contained several parked cars as 
might be typical; no picture contained a sign indicating speed limit, although it could be assumed that 
UK drivers should know the speed limits that generally applied [30mph for urban, 60 mph for main 
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and rural, 70mph for motorway]. For each picture, respondents were asked to say at what speed they 
would prefer to drive on such a road. The questionnaire also included demographic variables, an 
estimate of annual driving mileage and numbers of parking and driving violations in the last three 
years. 
The sample can be described as opportunistic. Initially the questionnaire was posted electronically as 
well as given out in hard copy to people from a variety of locations and sources. However this method 
yielded an under-representation of older drivers, so these were sought separately by contacting a 
variety of organisations for older people and collecting responses opportunistically from old people 
and by word of mouth. Eventually this yielded 1736 usable responses, of which 1489 were from the 
UK; since some of the question featured roads in the UK, the non-UK respondents (mostly from USA) 
were removed for the purposes of this study. 
The 49 attitude items were intended to be factor analysed. However, since so much research has 
featured both age and gender differences in driver behaviour, it was decided that it was necessary to 
perform this analysis on a sample that was representative of the UK driving population for both these 
demographics. The over 66 year olds constitute 15% of the UK driver population (comprising 9% 
male and 6% female) and the number of 66+ male respondents at the cut-off time for the analysis was 
77, so from this base a sample of 856 was compiled to be representative of the driver population for 
age and gender. Details of the sample used for the factor analysis are given in Table 1.  Some data 
arrived after the cut-off date, and these, along with the remainder of the UK responses, are used in 
subsequent analyses. The frequencies for the age groups for this full UK sample are also included in 
Table 1. 
Table 1: Samples by age and gender with and UK driver population by age 
 
   Age group in years    
 17-25 26-35 36-45 46-55 56-65 66+ total 
N male 51 77 103 86 77 77   471 
N female 43 68 86 77 60 51   385 
N total sample  94 145 188 163 137 128   856 
Driver population %  11 17 22 19 16 15   100 
All UK sample N 206 322 290 280 209 181 1488 
UK driving population percentages from the Office for National Statistics (2008) 
3. Results 
The 49-item attitude data were analysed using a principal component analysis with varimax rotation 
and the scree plot indicated that four factors be rotated. This solution with statements loading on each 
factor is presented in Table 2, along with the eigenvalues, their proportions of variance and Cronbach's 
alphas. In the table, it can be seen that factor 1 [F1] represents responses to under-stimulation and 
avoidance of boredom, perhaps by stimulation-seeking, including getting bored by slow traffic and 
taking boredom-diversionary actions such as talking or playing music; all of these amount to drivers 
scoring highly on this factor getting more bored more easily and taking steps to mitigate it. F1 has a 
high alpha, meaning that it has high internal consistency and reliability, and is therefore a more robust 
measure than any of its items would have been individually. Factor 2 (F2) clearly relates to flow, 
seeing driving as an activity that interests the driver and finding new or scenic roads enjoyable to drive 
along; the factor is therefore termed flow and also has a high alpha.  
Factor 3 (F3) relates to self-professed lapse or error proneness, including statements about driving 
wrongly in a variety of circumstances and making more mistakes when bored. Whilst we term F3 
lapse and error-proneness, it also reflects errors due to boredom, so in some ways it constitutes the 
confessed results of boredom; the alpha is high enough for us to consider this factor as having high 
internal consistency. The final factor, F4, relates to anxiety, expressed as a need for control and how a 
lack of it makes the driver stressed or uncomfortable; its alpha is high enough for use here as a reliable 
and consistent measure.  
Factors that comprise driver boredom and their relationships to preferred driving speed and demographic 
variables 
Heslop, Harvey, Thorpe & Mulley 
 
4 
Factor scores were calculated by aggregating scores for the items within each factor, including the 
reversal of negative items prior to the aggregations, and henceforth factor scores are used in place of 
all the individual items. 
 
Table 2: Driver boredom scale items rotated factor solution: factor loadings, eigenvalues, alphas and mean 
score for male and female drivers (All loadings > .3 are included) 
 
  Factor loadings  
Driver boredom scale items     F1     F2    F3   F4 
F1 Responses to under-stimulation     
I drive faster when I’m fed up    .654    
Find slow traffic boring    .628    
I find speed limits boring    .591    
I often drive fast    .589    
Turn the music on or up if I was bored    .573    
Think about other things when driving    .556  .314  
Driving gets more boring as time passes    .550 -.305   
Often daydream whilst driving    .523  .457  
Driving with music or radio is more interesting    .516    
Being stuck in a traffic jam is really boring    .482    
Try to overtake slower vehicles    .479    
My concentration lapses on familiar routes    .467  .437  
Talk more to my passengers when bored    .462    
I generally talk a lot to my passengers    .462    
I feel sleepy when the driving is boring    .428  .397  
I sometimes realise I’m driving too fast    .409    
I find driving on motorways dull    .368    
     
F2 Flow     
I really like driving   .796   
I find driving relaxing   .692   
I find driving stressful  -.646   
I find driving boring  -.623   
I try to avoid driving  -.565   
I enjoy driving on scenic roads   .554  .334 
I go driving just for the sake of it   .538   
Bendy roads more interesting to drive    .516  .317 
I find that time has flown by when driving   .482   
I like feeling in control of the vehicle   .413   
Hard to maintain interest after 1 hr driving    .399 -.397 .354  
I find new roads interesting   .353   
     
F3 Lapse and error proneness     
I have sometimes missed a red light   .629  
I have sometimes stopped at a green light   .627  
I sometimes try to drive off in the wrong gear   .570  
I sometimes forget to release the handbrake   .532  
I can forget which way to turn   .514  
I sometimes get in the wrong lane   .492  
I get bored when the roads are quiet   .454  
Often can’t remember the road  just driven    .382  .451  
I make more mistakes when bored    .417  .446  
     
F4 Anxiety     
I get stressed when I don’t have full control    .520 
I concentrate more when in a strange car    .501 
I concentrate more when the driving is difficult    .458 
Junctions can make me uncomfortable   .305 .417 
Feel uneasy if can’t see past the vehicle in front    .413 
I become less alert when driving long distance    .342  .318 .391 
     
Eigenvalues     5.82   4.50  4.30  2.87 
% of variance   11.88                  9.19  8.78  5.85 
Alpha     .862   .812   .750   .624 
Mean score   76.12 60.75 26.34 28.43 
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In order to establish the relationships between preferred driving speeds, age and the four factors, 
Pearson's correlation coefficients were calculated and are presented in Table 3. In the table, there is 
something of a 'natural' gap between r=.131 and r=.178,  so all those correlation coefficients 
numerically higher than the latter are highlighted in bold in order to illustrate relatively strong 
relationships within the data. It must be remembered that complex behaviours are usually a function of 
a large number of variables, each of which may be relatively small but nevertheless significant. 
However, with such a large N (1480) very small effects can easily be significant, and so one must 
choose between what may be trivial and non-trivial relationships and in this case .18 has been chosen 
to as the criterion to highlight non-trivial effects. 
 
Table 3:  Correlations between age, factor scores and preferred speeds; correlations >.17 in bold 
 
      Age    Urban     Rural     Main Motorway 
Age  -.123*** -.252*** -.232*** -.287*** 
F1: responses to under-stimulation -.377***  .131***  .178***  .189***  .266*** 
F2: flow -.114***  .009  .203***  .215***  .213*** 
F3: lapse and error proneness -.103**  .017 -.088* -.118*** -.058* 
F4: anxiety -.073**  .006 -.052 -.038 -.046 
Note: *= p<.05, **= p<.01 and *** = p<.001  all N= 1400 approx  
 
In Table 3, it can be seen that age is negatively correlated with all four factors, suggesting that older 
drivers are less likely to perceive themselves as making errors, seeking stimulation or control and are 
less enthusiastic about their driving, although the correlation is only really high for age and 
stimulation-seeking.  In addition, age is also negatively correlated with driving speed for all types of 
road but especially so for rural roads and motorways.  Apart from F1, preferred speed on urban roads 
is unrelated to the factors, but preferred speeds for other roads are related to F1 and F2 in particular. 
This suggests that there are some strong and consistent effects that are unlikely to be Type 1 errors.  
In summary, the analyses indicate that there are small or moderate but highly significant relationships 
between the factors and age, and F1 and F2 with preferred driving speeds on rural, main and 
motorway roads and that these relationships are strong and significant enough not to be chance 
findings. 
Gender differences for scores on each of the factors were tested using 2-tailed t-tests for the 
differences between means. Results are given in Table 4, where it can be seen that men are more 
enthusiastic, in terms of flow, about driving, but women are higher on anxiety and the need for control 
but also describe themselves as more lapse and error-prone.  
 
Table 4: Driver boredom factors: mean scores and s.d.s for both sexes in the four factors and t-tests 
 
Driver boredom factor Men   Women       t       p 
 Mean s.d.  Mean s.d.   
F1: responses to under-stimulation 75.07 14.58  75.85 15.39   -.96   n.s. 
F2: flow 60.89 10.62  55.15 10.70 10.00 <.0001 
F3: lapse and error proneness 25.98   8.18  28.25   8.29  -5.13 <.0001 
F4: anxiety 28.20   5.02  30.13   4.88  -7.25 <.0001 
 
Gender differences for preferred driving speeds on the four road types were also tested, with the 
results shown in Table 5, where it can be seen that men's scores are significantly higher for all road 
types except urban roads. Although Table 4 shows large gender differences for F2 flow and F4 
anxiety, these two factors showed no correlation at all with preferred urban road speed in Table 3 and 
the lack of a gender difference in Table 5 for the urban road is therefore unsurprising and consistent 
with the other findings. Similarly, the correlations of F1 responses to under-stimulation and F2 flow 
with preferred speeds on rural, main and motorway roads and the higher F2 flow score for men and 
their higher preferred speeds for these roads are all consistent findings. 
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Table 5: Male and female preferred driving speeds in mph on four road types and t-tests 
 
Preferred driving speed (mph) Men   Women       t     p          
 Mean    s.d.  Mean  s.d.   
Urban road 23.73   5.49  23.53   5.51    .69     n.s. 
Rural road 40.67 10.31  37.24   8.35  6.86 <.0001 
Main road 55.78   8.78  52.35   8.52  7.51 <.0001 
Motorway 70.08   8.08  67.79   7.17  5.65 <.0001 
 
The literature hints at an image of young male drivers being particularly likely to pose problems in 
relation to speed and safety. In order to ascertain whether this was the case in these data, four 2-way 
ANOVAs were performed with age and sex as the independent variables and the different preferred 
speeds as the dependent variables in each case. For urban roads, age was significant F [5, 
1665]=10.85, p<.0001 but no effect was found for sex; this might be expected from the findings 
already shown above. There was also no interaction effect, but the preferred speed showed a U-shape 
for age, as shown in Figure 1.  For the other road types, there were negative changes in speed by age, 
with men reporting higher speeds than women for all roads, and with the youngest males preferring 
the highest speeds, the next highest speeds being preferred by the next youngest males. An example of 
the findings for main roads is given in Figure 2. 
21
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24
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17-25 26-35 36-45 46-55 56-65 66+
age groups
 
men
women
 
Figure 1: Preferred speeds by age and sex: urban roads 
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Figure 2:  preferred speeds by age and sex: main roads 
 
H4 proposes that the factors may be related to driving experience in terms of mileage and years of 
driving experience, and also to violations.  Accordingly, these variables were correlated with the four 
factors, with the findings shown in Table 6. 
 
Table 6:  Correlations between driver boredom factors, driving experience and violations 
 (r>.17 in bold) 
 
 Annual miles Yrs 
driving 
Parking 
violations 
Other driving 
violations 
F1: responses to under-stimulatio  .045 -.341***  .137***  .100** 
F2: flow  .220*** -.064*  .038  .014 
F3: lapse and error proneness -.013 -.133***  .042  .037 
F4: anxiety -.134*** -.090* -.011 -.006 
Note: *= p<.05, **= p<.01 and *** = p<.001  all N= 1400 approx 
 
In summary, the principal components analysis revealed four robust factors, thus providing support for 
the first hypothesis. The second and third hypotheses related to demographic differences in the factors 
and preferred road speed, and these hypotheses are also supported, with men being more enthusiastic 
and preferring to drive faster on all non-urban roads. The fourth hypothesis related to driving 
experiences and showed significant relationships between F1 responses to under-stimulation and 
number of years driving and violations, F2, F3 and F4 with annual mileage or years of driving. 
4. Discussion 
A number of issues emerge from this study in relation to driver boredom factors and preferred speeds, 
given that all the hypotheses proposed are supported at least to some extent by the findings. In this 
discussion the factors relating to driver boredom will be discussed first and followed by issues relating 
to the sex and age differences before relating these to preferred speeds on different road types. 
The 49-item driver boredom items factored into four easy-to-understand factors (responses to under-
stimulation, flow, lapse and error-proneness and anxiety); this analysis was based on a sample selected 
to be representative of the general driving population by both age and sex. An earlier analysis 
conducted by the authors had revealed a more complex structure, with four robust and four weak 
factors, but this was based on a sample that heavily over-represented young people and under-
represented older people and therefore the factor structure could not be relied upon as representing a 
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balanced picture. The more representative sample used in this study has yielded factors that make 
more sense and all have high enough statistical significance to proceed with further analyses. The four 
factors reflect to some extent what has been found in other studies: for example, driver errors [or 
cognitive failure] are measured by a sub-scale of the original Driver Behaviour Questionnaire (DBQ) 
(Reason et al., 1990; Parker et al., 1995). Anxiety in the form of control-seeking has also been shown 
to be a motivational factor in driving (Taubman–Ben-Ari, 2008).  Responses to under-stimulation or 
boredom as found here fits with boredom research, much of which has not been related to driver 
behaviour (Berlyne, 1960; Bryant and Zillman, 1984; London et al., 1972; Mikulas and Vodanovich, 
1993; Dyer-Smith, 1992; Molstad, 1986) and is therefore a different factor to those commonly 
considered in relation to driving.  Flow reflects the theory of Flow (Csíkszentmihályi, 1988 and 1990), 
although it could also be said to relate partly to enjoyment of the surrounding environment as well as 
to the balance between the driving challenge and driver skill. Although F2 flow in this study is 
associated with preferred speed and men score higher, it is less related to age.  
Whilst enthusiasm for driving, and also anxiety and control-seeking can be considered to be 
motivation variables, lapse and error-proneness is a cognitive issue and stimulation-seeking as a 
response to under-stimulation and boredom can perhaps also be considered to be a cognitive need. So 
the four factors here represent a mix of motivational and cognitive issues, both of which are likely to 
vary according to not only demographic variables but also affect preferred driving speed.  
These findings suggest that drivers who are under-stimulated respond by driving faster in contrast to 
those drivers for whom under-stimulation is not an issue. Whether or not this poses an issue for road 
safety depends on whether such a stimulation-seeking response reduces cognitive capacity when 
driving. However, most driving tasks rarely test the cognitive capabilities of most people and it is hard 
to see how many people can experience flow in a driving context (Csíkszentmihályi, 1988 and 1990). 
Whilst it might be that those who enjoy chatting to passengers and listening to the radio are driving 
with reduced safety margins and pose an increased threat to road safety, it may also be argued that a 
higher level of stimulus provided by this activity may mitigate reduced attention due to, for example, 
familiarity and low stimulus demand. It is difficult to say whether noise distracters have any effect on 
responses to visual stimuli that may be increasingly under-stimulating or whether they act to raise the 
level of stimulation to one that is not too low, thereby making the driver safer. In the case of 
distracters, would we then say that the challenge and skill are matched and the driver is experiencing 
flow?  
The findings here show that those drivers who perceive themselves as experiencing more cognitive 
failure whilst driving do not drive at different speeds. Interestingly, the age group who perceived 
themselves least as making errors were those aged over 65 and they were quite a lot lower on this 
factor than any other age group. However, older people also prefer to drive at reduced speeds, perhaps 
because they are in no hurry or possibly in order to maintain safety margins. If this is the case they 
would not perceive their behaviour as error-prone because they may believe they have fewer collisions 
and they may also make positive attributions about their driving behaviour based on their more 
extensive driving experience. In this study cognitive failure was negatively correlated with age and 
was lower for men, who drive faster and who are statistically more likely to have collisions than 
women, despite the imagery of old, slow, forgetful drivers.  
Our findings show that those who drive faster are younger and more enthusiastic about their driving, 
and on most roads the faster drivers are male.  This finding is not surprising and has been found 
elsewhere (Paris and Van den Broucke, 2008; Conner et al., 2007; Elliott et al., 2007; Warner and 
Aberg, 2006; Letirand and Delhomme, 2005; Taubman–Ben-Ari et al., 2004). However the positive 
relationships between both F1 responses to under-stimulation and F2 flow with self-reported preferred 
speeds are a cause for concern: are these people driving with reduced safety margins or are they 
maintaining safety margins by driving with increased attention? The preferred speed on an urban road 
showed no gender difference but did show a small (compared with other roads) and significant 
negative relation with age. However, the picture of an urban road was the only one with parked traffic, 
so this may be relevant to the responses, or it may be that young people may be predisposed towards 
speeding on more open roads.  
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The demographic differences found in this study are interesting: men have enthusiasm for driving, 
whereas women get more bored, have higher reported cognitive failure, but seek stimulation, control 
and social interaction more. These findings are consistent with other research findings (Fernandes et 
al., 2007; Dahlen et al., 2005). Inspection of the items comprising these factors points to the likelihood 
that women perceive driving as a means to an end rather than as a purposeful activity in its own right, 
a point which also came out of the focus groups which preceded the questionnaire (Heslop et al., 
2008).  
The findings also support the notion that people get bored when they are doing something they do not 
want to do (Perkins and Hill, 1985), but this rather begs the question about why men are more 
enthusiastic (as in F2 flow) but women more stimulation-seeking (as in F1 responses to under-
stimulation) when they drive. This may be because men do not use their increased capability (or lower 
cognitive failure rate) to the advantage of road safety, possibly due to the fact that they drive at higher 
speeds to match their perceived enhanced capability. Alternatively, men may simply be less willing 
than women to admit to lapses and cognitive failures in driving in a self-report questionnaire. Further, 
driving may be perceived to be a more 'male' thing to do and risk-taking (in driving or in any other 
sphere of behaviour) might be seen as an ego-ideal for men. For example it has been found that 
women prefer risk-prone brave males to risk-averse non-brave males and that men are aware of this 
preference, so seeking speed and challenge may merely reflect this ideal (Kelly and Dunbar, 2001). 
Men often self-assess their own driving ability as higher than a similar assessment by women which 
may also reflect the ego-ideal of risk-taking. Higher speed may thus be self-justified in terms of 
perceived higher skill levels and this would be consistent with research in many other areas where 
people (of both sexes) judge the abilities of men as better than they actually are (Tronsmoen, 2008). 
Whilst increased age might bring increased familiarity (and therefore reduce the actual cognitive load 
of the driving task) it also brings increased experience. Most drivers with more than 10 years of 
experience would be aware that, whilst traffic volumes have increased, cars are generally safer than in 
earlier decades. An increasing dislike of driving, at least at times and places of very heavy traffic 
might well be associated with the higher traffic volumes and this issue and its interrelationship with 
safer vehicles need to be explored further. That younger drivers seek speed more than older drivers is 
already well-established in the literature (Fernandes et al., 2007; Dahlen et al., 2005) and that younger 
drivers in this study also seek increased speed, admit to more errors and seek stimulation when bored 
more than older drivers is a concern for road safety. This is especially true for the response to under-
stimulation factor, which shows a very high negative correlation with age and with number of years of 
driving, suggesting younger and less experienced drivers get bored more easily. It could be that these 
younger drivers are simply adding to the risk they pose by reducing their safety margins further via 
increased speed and making a variety of responses to avoid boredom (Machin and Sankey, 2008). The 
fact that younger drivers like driving more than older drivers suggests that with increased driving 
experience, people no longer find driving as enjoyable. The finding of a low but significant correlation 
between age and perceived cognitive failure whilst driving agrees with previous research that has 
shown that driver lapses in attention are positively correlated with age (Westerman and Haigey, 2000), 
but our finding suggests that this relationship is not very strong and other factors are clearly likely to 
be more strongly related to error-proneness than age, and presumably experience. 
5. Conclusions 
This paper has presented the detail of a factor structure of a new scale that measures facets of driver 
boredom: responses to under-stimulation, flow and enthusiasm, lapse and error-proneness and anxiety. 
It can be concluded that the factors are robust and related to both demographic variables and preferred 
driving speeds on a variety of roads. Higher preferred driving speeds are associated most strongly with 
age, responses to under-stimulation and flow, but urban road speeds present something of a 
conundrum. Most of the effects found here in relation to speed operate for rural and main roads and 
motorways, but not urban roads, and more investigation of other measures of driver behaviour and 
individual difference variables may be needed to shed light on why this is so.  Younger and male 
drivers report faster preferred driving speeds and there are strong gender differences in all the facets of 
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driver boredom measured here, although for urban roads, younger female drivers also report higher 
preferred speeds; this may provide a partial explanation about why preferred urban road speeds appear 
to be so different to other road types.  
The role of distracters as a means of increasing driver stimulus and engagement is interesting and has 
been the subject of some recent traffic management initiatives: Entwicht (2009) proposes that 
increasing intrigue and uncertainty may not compromise safety but may indeed increase it, and 
Hamilton-Baillie (2008) cites several examples of what is referred to as shared space, where 
pedestrians, cyclists and vehicles all share the same space and the numbers of signs and instructions 
are minimised. These examples look promising in urban environments and undoubtedly increase the 
amount of attention the driver must pay to what is going on, thereby increasing stimulation and 
presumably decreasing the temptation to speed up when bored. It can therefore be proposed that the 
role of distracters – visual, auditory, pedestrians in shared space, interesting scenery – in alleviating 
boredom and thereby increasing capability and concentration, or conversely acting to distract when 
greater cognitive capacity is needed and thereby decreasing safety margins, needs much further 
investigation. 
References 
Berlyne, D.E. (1960) Conflict arousal and curiosity, New York: McGraw-Hill. 
Bryant, J. & Zillmann, D. (1984) Using television to alleviate boredom and stress: selective exposure 
as a function of induced excitational states. The Journal of Broadcasting, 28, 1-20. 
Blincoe, K.M., Jones, A.P., Sauerzapf, V. & Haynes, R. (2006) Speeding drivers' attitudes and 
perceptions of speed cameras in rural England. Accident Analysis & Prevention. Vol 38(2), Mar 2006, 
pp. 371-378. 
Broadbent D.E., Cooper P.F. & Fitzgerald P. (1982) The Cognitive Failures Questionnaire (CFQ) and 
its correlates. British Journal of Clinical Psychology Vol 21, Feb: 1-16 
Conner, M., Lawton, R., Parker, D., Chorlton, K., Manstead, A.S.R. & Stradling, S.G. (2007) 
Application of the theory of planned behaviour to the prediction of objectively assessed breaking of 
posted speed limits. British Journal of Psychology, 98, 429-453. 
Csíkszentmihályi, M. (1990). Flow: The Psychology of Optimal Experience. New York: Harper and 
Row. ISBN 0-06-092043-2 
Csikszentmihalyi, M. (1988) Optimal Experience: Psychological Studies of Flow in Consciousness. 
Cambridge, NY: Cambridge University Press. p323 
Dahlen, E.R., Martin, R.C., Ragan, K. & Kuhlman, M.M. (2005) Driving anger, sensation seeking, 
impulsiveness, and boredom proneness in the prediction of unsafe driving. Accident Analysis & 
Prevention, 37, 341-348. 
Davies, D.R. & Parasuraman, R. (1982) The Psychology of Vigilance London: Academic Press Inc. 
Davies, D.R., Shackleton, V.J. & Parasuraman, R. (1983) Monotony and boredom. In Hockey, R (Ed.) 
Stress and fatigue in human performance. Chichester, Sussex: John Wiley & Sons: 1-32 
Department for Transport (2000) The attitudinal determinants of driving violations. London: 
Department for Transport. 
Department for Transport (2008) Road Casualties Great Britain: 2007 - Annual Report. London: The 
Stationery Office. 
Dorn, L. & Barker, D. (2005) The effects of driver training on simulated driving performance. 
Accident Analysis and Prevention, 37, 63-69. 
Drory A. (2006) Individual differences in boredom proneness and task effectiveness at work.  
Personnel Psychology Vol 35 No1: 141- 151 
Factors that comprise driver boredom and their relationships to preferred driving speed and demographic 
variables 
Heslop, Harvey, Thorpe & Mulley 
 
11 
Dyer-Smith, M. (1992) Shipboard organisation - the choice for international shipping. The Journal of 
Navigation, 45, 414-424. 
Elliott, M.A., Armitage, C.J. & Baughan C.J. (2005) Exploring the beliefs underpinning drivers' 
intentions to comply with speed limits. Transportation Research Part F: Traffic Psychology and 
Behaviour, 8, 459-479. 
Elliott, M.A., Armitage, C.J. & Baughan C.J. (2007) Using the theory of planned behaviour to predict 
observed driving behaviour. British Journal of Social Psychology, 46, 69-90. 
Engstrom, I., Gregersen, N.P., Grantstrom, K. & Nyberg, A. (2008) Young drivers--Reduced crash 
risk with passengers in the vehicle. Accident Analysis & Prevention Vol 40 (1) 341-348. 
Engwicht D. (2009) Does increasing intrigue and uncertainty compromise safety?  
www.lesstraffic.com/Articles/Traffic/intrigue.htm.  accessed July 2009-07-07 
Fernandes, R., Job, R.F.S. & Hatfield, J. (2007) A challenge to the assumed generalizability of 
prediction and countermeasure for risky driving: Different factors predict different risky driving 
behaviors. Journal of Safety Research. Vol 38 (1) 59-70 
Fitts & Jones (1961) Analysis of factors contributing to 460 'pilot error' experiences in operating 
aircraft controls. In Sinaiko, H. W. (Ed.) Selected papers on Human Factors in the design and use of 
control systems. New York: Dover Publications Inc.: 332-358 
Fuller, R. (2005) Towards a general theory of driver behaviour. Accident Analysis & Prevention, 37, 
461-472. 
Geiwitz, J. P. (1966) Structure of boredom. Journal of Personality and Social Psychology, 3, 592-600. 
Guest, D., Williams, R. & Dewe, P. (1978) Job design and the psychology of boredom. Paper 
presented at the 19th Congress of Applied Psychology. July: Munich, West Germany. 
Hamilton-Baillie, B (2008) Toward shared space.  URBAN DESIGN International Vol 13:  130-138 
Hendrick, H.W. (1983) Pilot performance under reversed control stick conditions. Journal of 
Occupational Psychology, 56, 297-301. 
Heslop, S., Harvey, J., Thorpe, N. & Mulley, C. (2008) The influence of personal variables on changes 
in driver behaviour. In Martorell, S., Guedes Soares, C. & Aarnett, J. (eds) (2008) Safety, Reliability 
and Risk Analysis: Theory, Methods and Applications. London: Taylor & Francis vol 1: 299-304 
Iversen, H. & Rundmo, T. (2002) Personality, risky driving and accident involvement among 
Norwegian drivers. Personality and Individual Differences, 33, 1251-1263. 
Kass S.J. Layton A.B. and Doolen M. (2008) Driver Inattention Questionnaire.  Unpublished scale. 
Pensacola: University of West Florida 
Keall, M.D., Frith, W.J. & Patterson, T.L. (2004) The influence of alcohol, age and number of 
passengers on the night-time risk of driver fatal injury in New Zealand. Accident Analysis & 
Prevention, 36: 49-61. 
Kelly, S. & Dunbar, R.I.M. (2001) Who dares, wins - Heroism versus altruism in women's mate 
choice. Human Nature-An Interdisciplinary Biosocial Perspective. 12 (2): 89-105  
Lawton, R., Conner, M. & Parker, D. (2007) Beyond Cognition: Predicting Health Risk Behaviors 
From Instrumental and Affective Beliefs. Health Psychology, 26: 259-267. 
Lawton R., Parker D., Manstead A.S.R. and Stradling S.G. (1997) The role of affect in predicting 
social behaviours: the case of traffic violations. Journal of Applied Psychology Vol 27 (14) 1258- 
1276 
Letirand, F. & Delhomme, P. (2005) Speed behaviour as a choice between observing and exceeding 
the speed limit. Transportation Research Part F: Traffic Psychology and Behaviour, 8, 481-492. 
Factors that comprise driver boredom and their relationships to preferred driving speed and demographic 
variables 
Heslop, Harvey, Thorpe & Mulley 
 
12 
London, H., Schubert, D.S.P. & Washburn, D. (1972) Increase of autonomic arousal by boredom. 
Journal of Abnormal Psychology, 80, 29-36. 
Machin, M.A. & Sankey, K.S. (2008) Relationships between young drivers' personality characteristics, 
risk perceptions, and driving behaviour. Accident Analysis & Prevention, 40, 541-547. 
McKenna, F.P. (2005) Why do drivers break the speed limit? Behavioural Research in Road Safety: 
Fifteenth Seminar. November. London: DfT Publications: 94-103 
McKenna, F.P. & Horswill, M.S. (2006) Risk Taking From the Participant's Perspective: The Case of 
Driving and Accident Risk. Health Psychology, 25, 163-170. 
McKenna, F.P., Horswill, M.S. & Alexander, J.L. (2006) Does anticipation training affect driver's risk 
taking. Journal of Experimental Psychology, 12, 1-10. 
Mikulas, W.L. & Vodanovich, S.J. (1993) The essence of boredom. Psychological Record, 43, 3-12. 
Molstad, C. (1986) Choosing and Coping with Boring Work. Journal of Contemporary Ethnography, 
15, 215-236. 
Musselwhite, C. (2006) Attitudes towards vehicle driving behaviour: Categorising and contextualising 
risk. Accident Analysis & Prevention, 38, 324-334. 
Office For National Statistics (2008) Population Estimates. Available from: 
http://www.statistics.gov.uk/populationestimates/svg_pyramid/default.htm (accessed 12.11.08) 
Oppenheim A.N. (1994) Questionnaire design, interviews and attitude measurement. London: Pitman 
Paris, H. & Van den Broucke, S.V.D. (2008) Measuring cognitive determinants of speeding: An 
application of the theory of planned behaviour. Transportation Research Part F: Traffic Psychology 
and Behaviour Vol 11 (3) 168-180. 
Parker, D., Reason, J.T., Manstead, A.S.R. & Stradling, S.G. (1995) Driving errors, driving violations 
and accident involvement. Ergonomics, 38, 1036 - 1048. 
Perkins, R.E. & Hill, A.B. (1985) Cognitive and affective aspects of boredom. British Journal of 
Psychology 76, 221-234. 
Reason, J., Manstead, A., Stradling, S.G., Baxter, J. & Campbell, K. (1990) Errors and violations on 
the roads: a real distinction? Ergonomics, 33, 1315 - 1332. 
Regan, M.A. & Mitsopoulos, E. (2003) Understanding Passenger Influences on Driver Behaviour: 
Implications for Road Safety and Recommendations for Countermeasure Development. Australia: 
Monash University Accident Research Centre  
Roth M., Hammelstein P. and Brahler E. (2007) Beyond a youthful behavior style - Age and sex 
differences in sensation seeking based on need theory Personality and Individual Differences Vol 43 
No 7: 1839-1850  
Rundmo, T. & Iversen, H. (2004) Risk perception and driving behaviour among adolescents in two 
Norwegian counties before and after a traffic safety campaign. Safety Science, 42, 1-21. 
Sabey, B.E. & Taylor, H. (1980) The known risks we run: the highway. Crowthorne, TRL Ltd. 
Schwebel, D.C., Ball, K.K., Severson, J., Barton, B.K., Rizzo, M. & Viamonte, S.M. (2007) Individual 
difference factors in risky driving among older adults. Journal of Safety Research Vol 38 (5) 501-509 
Shackleton, V.J. (1981) Boredom and repetitive work: a review. Personnel Review, 10, 30-36. 
Simons-Morton, B., Lerner, N. & Singer, J. (2005) The observed effects of teenage passengers on the 
risky driving behavior of teenage drivers. Accident Analysis & Prevention, 37, 973-982. 
Stradling, S.G. (2007) Car driver speed choice in Scotland. Ergonomics, 50, 1196-1208. 
Factors that comprise driver boredom and their relationships to preferred driving speed and demographic 
variables 
Heslop, Harvey, Thorpe & Mulley 
 
13 
Sumer, N. (2003) Personality and behavioral predictors of traffic accidents: testing a contextual 
mediated model. Accident Analysis & Prevention, 35, 949-964. 
Taubman-Ben-Ari, O. (2008) Motivational sources of driving and their associations with reckless 
driving cognitions and behavior. Revue Europeenne de Psychologie Appliquee/European Review of 
Applied Psychology, 58, 51-64. 
Taubman-Ben-Ari, O., Mikulincer, M. and Gillath, O. (2004)  The multi dimensional driver style 
Inventory. Accident Analysis and Prevention Vol 36 (3) 323-332 
Tronsmoen, T. (2008) Associations between self-assessment of driving ability, driver training and 
crash involvement among young drivers. Transportation research part F-traffic psychology and 
behaviour Vol: 11 No5: 334-346 
Ulleberg, P. & Rundmo, T. (2003) Personality, attitudes and risk perception as predictors of risky 
driving behaviour among young drivers. Safety Science, 41, 427-443. 
Underwood, G. (2007) Visual attention and the transition from novice to advanced driver. 
Ergonomics, 50, 1235-1249. 
Vollrath, M., Meilinger, T. & Kruger, H-P. (2002) How the presence of passengers influences the risk 
of a collision with another vehicle. Accident Analysis & Prevention, 34, 649-654. 
Warner, H.W. & Aberg, L. (2006) Drivers' decision to speed: A study inspired by the theory of 
planned behavior. Transportation Research Part F: Traffic Psychology and Behaviour, 9, 427-433. 
Waylen, A.E. & McKenna, F.P. (2008) Risky attitudes towards road use in pre-drivers. Accident 
Analysis & Prevention, 40, 905-911. 
Westerman, S.J. & Haigney, D. (2000) Individual differences in driver stress, error and violation. 
Personality and Individual Differences, 29, 981-998. 
Williams, A.F., Ferguson, S.A. & McCartt, A.T. (2007) Passenger effects on teenage driving and 
opportunities for reducing the risks of such travel. Journal of Safety Research Vol 38 (4) 381- 390 
 
